Inhibition by anti-RCC1 monoclonal antibodies of RCC1-stimulated guanine nucleotide exchange on Ran GTPase.
Nine monoclonal antibodies to RCC1, the guanine nucleotide exchange factor on Ran GTPase, were obtained using recombinant RCC1 as the antigen. Epitopes of three monoclonal antibodies, which did not inhibit RCC1 function, were localized in the N-terminus outside the RCC1 repeat, while epitopes of the other 6 monoclonal antibodies were localized within the RCC1 repeat. Three of the latter 6 monoclonal antibodies, 2B6, 6C3, and 8D9, inhibited RCC1-stimulated nucleotide release. Two of them, 2B6 and 6C3, recognized the same amino acid residues in the N-terminus of the second RCC1 repeat, Tyr89, Ser90, Phe91, and Gly92, of which one, Gly92, is conserved in Saccharomyces cerevisiae and mutated in an rcc1(-) strain, mtr1-2. The monoclonal antibody 8D9 recognized two amino acid residues, Arg320 and Ala321, downstream of Gly319 in the N-terminus of the 6th RCC1 repeat, which corresponds to Gly92 in the second RCC1 repeat. The monoclonal antibodies which inhibited RCC1 function bound to RCC1 in homogeneous solution and stained cellular RCC1. We propose that the N-terminus of the RCC1 repeat is exposed at the surface of RCC1 on the coated plate or in fixed cells, and is involved in the RCC1-stimulated nucleotide exchange on the Ran GTPase.